Characterization of two alkane hydroxylase genes from the marine hydrocarbonoclastic bacterium Alcanivorax borkumensis.
The marine gamma-Proteobacterium Alcanivorax borkumensis is highly specialized in the assimilation of aliphatic hydrocarbons, and makes up a large part of the biomass in oil-polluted marine environments. In addition to the previously identified alkane hydroxylase AlkB1, a second alkane hydroxylase (AlkB2) showing 65% identity to the Pseudomonas aeruginosa AlkB2 alkane hydroxylase was identified. Unlike alkB1, alkB2 is not flanked by genes involved in alkane metabolism. Heterologous expression of the A. borkumensis AP1 alkB1 and alkB2 genes showed that they encode functional alkane hydroxylases with substrate ranges similar to those of their P. putida and P. aeruginosa homologues. The transcription initiation sites and levels of the alkB1, alkB2 and alkS mRNA transcripts were determined. Expression of both alkB1 and alkB2 was induced by alkanes, but transcripts corresponding to alkB1 were much more abundant than those of alkB2. An inverted repeat similar to the binding site for the P. putida GPo1 transcriptional activator AlkS was present upstream of the promoters for alkB1 and alkB2, although that of alkB2 was less well conserved, and only the transcriptional fusion of promoter PalkB1 to the reporter gene lacZ efficiently responded to n-octane. Contrary to what has been found for the P. putida GPo1 alkane degradation pathway, expression of the A. borkumensis AP1 alkS gene was not induced by alkanes, and an AlkS binding site was not present upstream of the promoter for alkS. This indicates that, in spite of the clear similarities, the A. borkumensis alk-genes are regulated by a strategy different from that of the P. putida GPo1 alk genes.